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(54) (57) CNIOCOB PEMOHTA OB5CAZIHOR
KOJIOHHbDI, exawuaownh cnyck B nee rod-
pHpoBatHOro naTpy6Ka M PaclInpenne nocaen-
Hero N0 NHaMeTPa OGCaAHOR KOMOHHH nNyTem
APOTAXKH Yeped HEr0 HHCTPYMeHTa, OTAUNGI-
uudca TeM, 4TO, € HEABIO NOBLIIEHHA HAACK-

"HOCTH REPEXPHITHA HHTCPBaAa Hapyuienua,
'ONYCKawT RONOAHHTEALHHA rodpHpoBanHbA

naTpy6oK M yCTaHABANBAIOT ¢ 3a30POM MO TOP-
Uy € OCHOBHLIM, PACUIHPMOT OGpalleHHyId K
OCHOBHOMY NaTpyOKy KOHUeEBYIO 4acTh AOROA-

HHTEABHOTO NaTPyGKa W CMEULSIOT ero A0 YRO-

P2 B paxee ycTaKoBAeHHMA; a 3aTeM NPOTATH-
BAIOT HHCTPYMEHT 4Yepe3 Bech NaTpyGox.
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ViLAOROR WPOMEIRLICHNeR TH, B HICTHICTIE IR
RHIITAIBHOM PEMORTE OHCITNEN  RLTONN.

Hisecren cinog of scrasossn rogpiipotiitive
1O NATPVOKI B TPVOIN IV TCM PACHIPCHNR CTO
mepeaeranm aapuea {1].

Heaneravkum aanuoro cnocnfia ARIRCTCA
WEIKOC KIUCCTRO PeMONTa, 9To a6BACHACICH
IPYIANOCTRIO OGCCACHCIINA  paBlOMEPIIOrD Pac-
unspennn rodpuponanioro narpy6sa no scefi
amne. Tlpy cinabiov nospexacHNt KOIOHHN
1 60BN BCANIHKHE 3aPAIa 06CaANIR KOION-
N3 MoXeT GuTL Napywena, a nepasHoMepioe
paciumpeine naTpybxa NpHBOIHT K YMCHbHIE:
HIK) CTO APOXOINOTO CCHCHHR.

Hauboace Gansknm x upeanaraesomy su-
aeven cnocofh pesonta o6caiHofi KONOHHM,
BKMOUBIOHLHI CHYCK B Hee rodPHPUBAHIIOID
RaTpy6Ka 1 pacmupensie nocaeaHero Ao Al-
asetpa oHCAHOR KOIONND NYTEM MPOTAMKM
uepes nero wncTpyseuva [2].

Hexoctatok nasectioro cnocofa 3aKm0-
YICTCA B MUJOH HAIEIKHOCTH NEPEKPLHTHA 30-
4 H3PYINCHILK, YTO CBA3AHO C BOIMONKHOCTLIO
CIVHACH B NPAKTHKC PCMOHTA -06CaANLX KO-
JoMN, KOraa HOCIC YCTanoaki ropupusatto-
o narpybK:  NerepMeTHYHUCTL COXPaAHAETCR,
UPHYUCM J0HA HCTEPMETHYHOCTN, KaK APaBHAO,
HAXOANTCA HCHUCPEICTBEHHO HaA KN noa yc-
TanunacuRids panee narpyéxom. Jlukenwanpo-
#aTL JTY HEFEPUCTHEHOCTL MOKHO TOALKO Ny-
TCM YCTAIOBKH JONOAHNTEALHOrO Narpylxa B
CTHK K YK€ YCTaHOBIEHHOMY.

Lleas u3o6perenns — nosuilueHHe HaneK-,
HUCTH NCPEKPLITHA HHTEPBANI HAPYIUEHHA.

Mocrasachnan uenb JOCTHIAETCH TeM, 4TO
B cnovohe PEMOHTa 00CaAHOH KONONH, BKAIO-
4a0UCH CNYCK B Hee rodpHPOBAHHOTO NaTpy6-
Ka it PaCHIKPeNHE NOCACINCTO A0 AHaMeTpa 06-
CaNHOH KOJOHHLE NYTEM MPOTAKKH YEPe3 Hero

1
IR Y Y U O R TEY IRTR YT F RS TN T TTRFRA TN
WM FOPPUPORANININ A TPVORon § 1 Vigepuem 5,
HOoCaCT0RICI6H0C T onepastiini (o vinn oy
npu paGare ey asepx (ur.-1 o). Nery
HOBICHHRIL PIHCE HABCTIPL B BHAC Fodpip-
RANNOTO AATPVHKA 6§ 3aNHMACT HOA0XKERNE, 10-
Kazanioe na ¢ur. 1, u napywenne 3 06¢aaHoi
KO.JOHHHN OCTICTCH HCNEPECKPUTHIM. HAYWHAA O
.roosy NIAcTupA 6 n snure. Lonoiuutean-
Huil ropuposaunbii narpy6oxk 4 ONVCKAETCH

10 K pance YCTaHOBAECHNOMY ASCTHPIO 6 ¢ un-
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HHCTPYMCHTH, CRYCKAIOT AONOAHHTEAbLHHMA rod-

pipoBatunil NaTpYyGOK H YCTaHaBAHBAOT C 33-
30pO% 10 TOPILY € OCHOBHLIM, PACUINPRIOT OG-
PIUIBHHYI0 K OCHOBHOMY NAaTPyGKy KOHUEBYIO
4aCTbL A0NOAHKTEILHOrO HATPYOKa 11 CMewaoT
er0 10 YNOpPa B pafiec ycTanOBAEHHHIH, 3 3a-
TCM HPOTArNBAOT HHCTPYMEHT 4epe3 Bechb NaT-
py6ok.

Ha ¢ur. 1 -5 noxkazana -nocaesosarens
HOCTh YCTAHOBKK LONOHHTENLHOrO NATPYGKa
HA OCHOBHEIM: Ha QHr. 6—10 — 7O Xe, npu
YCTaHOBKE 10MOIHHTEALHOTO naTPyGka noa
OCHORHLIN; H3 ¢ur. )1 — cegenne A—A Ha
¢ur. 3. .

Cnocob BRAOYAET NOCNENOBATEALHOCTS One-
panni ¢ wicTpysentom 1, wanpumep, c paan-
2IBHO- PACINNPAOWHMCR KonuoM. Hncrpymeny
ORYCK3WT A CKB3XKNHY HA TpyGax 2 x mecty 3
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TepBa.1I0OM OT HEro no Topuy. .
3arem B Tpyfiax 2 codaan1. HIAGMTONHOE |
Aanteiite RuakocTH, pasioe /3 paiouern aas-
aennn. B 3to Bpema nucrpyment | pacunpser
- IL13CTHPL B Apexcaax, NoKasannux wa mr. 11,
T. €. ne uoAHocTLi. Clensentie RAacTUPR ¢ Ko- -
AonHoft nponsohaer anme- no sucrynas. [Ipn
BCEN ITOM NPOTAXKA HHCTPymeHTa | 8 mrac-
TUpe (Gur. 2) COCTARIACT HANAALHYIO HalTh
efo RAHNM, YTO HOIBOANT AEFKO CAMIHYTh €10 -
_BHHI YNOPOM 5 10 KONTAKTA B palee yeTanon-
JeHnsiR naacTuipe 6 6Ge3 waxaectiu (dur. 3
H 4) N (ePEKPHTL HHTEPBAA MEXAY HHMK 10-
NOAHHTEALHHM NlacTHpeM 4.

Mocae 31010 aaBaeHne KUAKOCTH B HHCTpY-
‘Mente | cHnAkanT 10 wyan. Pagsaavise na-
rpy3kn uHcrpysenta | va navpyGok 4 ymenb-
WawTcA, 1 OH NEPEBOAHTCA B HAUAALHOU NO-
Joxenne (dur. 3). Ynopom 5 cMeinant narpy-
6ok 4 BHH3 N0 ynopa B.paHee ycTaNOBACH-
Hufl nAacTHpb 6. nepexpHBan HHTCPRAA Hapy-
wennn (pur. 4). Hiknaa wacte narpy6ra 4
YyNHPAIETCR B BEPXHIOO 4aCTh PaHee YCTAHOB:
nennoro naactepa 6. B mectre coeannenns no-
AYY3ETCA FEPNCTHYHOE COCAMHEHHE ABYX TOM-
KOCTeHHLIX RAACTLIPEfi # NOCAE ITOrO MHCTPY-
MeHT | aporarusaoT uepes natpy6ox 4 a0 Bul-
XoR3 #3 Hero (Pur. 5).

. B nponasoacrse pabor no ycrawosxe naac-
THPR B 00CaANON KONOHHE eCThb BAPHaNT,. Kor-
Ja NAACTHPL PACWIHPAETCR HHCTpyMeHTOM |
CBEPXy BHHI. , : ,

Mocaenosareavsiocts vnepaunia no npeasa-
raeMoMy cnocoly B ITOM CAY43e aMaIOTHYHA
NepBoMY BapHAHTY, TOALKO AOMNMAHHTEAbNbIf
HaTpyGOK 4 yCTawaBAMBAIOT 3aTAXKOA TpYyo 2
BBEPX 0O YNOPa B panee YCTAHOBACHKLA naac-
THpb 6 B obcaanof koaonne (dur. 6--10).

Takum o6pazoM, HCNOALIYR nNpeanaraemsdi
CNoCo0 COCAHHEHHR NAACTHPEN MOXHO NOBH-
CHTb HARENHOCTL MNEPEKPHTHA HIPYUICHHOO
HHTepBana ob6CcanHoN KOAOHHL,

MNpeanaraemuidi cnoco6 ycrpanser nosrop-
HOe UeMeHTHPOBaKHe OGCAAHLIX KOAOMH yeped
nedexT B KoAOHME. -

Ycranoexa AONOAHUTEALHOIO AIACTHPA 3HAO:
YHTEALIO COKPATHT #t NPCMA, 3aTpaunpaeMoe
Ha NPHIOTOBACHHE M 3AKAYKY MATCPHAI0B 4C-
pe3 neekT B KoaAnHue.
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(54) (57) A METHOD FOR REPAIR
OF A CASING, including lowering a
corrugated sleeve into the casing and-
expanding said sleeve to the diameter of-
the -casing by pulling a tool through it,
distinguished by the fact that, with the -
aim of improving the reliability of sealing
of the damaged section, an additional

corrugated sleeve is lowered and placed
with a gap between the end and the main
sleeve, the terminal portion of the

additional sleeve that faces the main s

sleeve is expanded and it is moved to the
previously placed sleeve as far as it will
g0; and then the tool is pulled through
the entire sleeve.
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular
when making major casing repairs.

A method is known for placing a corrugated sleeve in pipes by expanding it by means
of explosion [1].

A disadvantage of this method is the low quality of the repair, which is explained by
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length.
When the damage to the string is considerable and the charge is large, the casing may fail, and
nonuniform expansion of the sleeve leads to a decrease in its flow area.

The method that is closest to the proposed method is a method of casing repair
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the
casing by pulling a tool through it [2].

A disadvantage of the known method involves the low reliability of the seal for the
damaged zone, which is connected with the possibility of cases in practice of casing repair-
When a'leak remains after a corrugated sleeve is placed, where the leak zone generally is
located directly above or below the previously placed sleeve. This leak can be eliminated only
by placing an additional sleeve butted against the already placed sleeve.

The aim of the invention is to improve the reliability of the seal for a damaged section.

The proposed aim is achieved by the fact that in the casing repair method including
lowering a 'corrixgated sleeve into the casing and expanding the sleeve to the diameter of the
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go,
and then the tool is pulled through the entire sleeve. -

Figs 1-5 show the sequence for placement of the additional sleeve above the main
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve;

Fig. 11 shows the A—A section in Fig. 3.
The method includes a sequence of operations with tool 1, for example, with a rad:ally
expanding end. The tool is lowered into the well in tubing 2 to the location 3
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5.
Sequence of operations according to the method when working from the bottom up
- (Figs. 1-5). The previouély placed patch, in the form of corrugated sleeve 6, occupies a
position shown in Fig. 1, and the damage 3 to the casing remiins unsealed starting from the
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously
placed sleeve 6, with a gap between their ends.
Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in
‘tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic), i.e,
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to
easily move it downward by means of stop 5 until contact is made with the previously placed
patch 6 without overlap (Flgs 3 and 4) and to seal the section between them with addmonal
~ patch 4.
After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool
- 1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5,
sleeve 4 is moved downward as far as it will g0 to the previously placed patch 6, sealing the
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the
previously ‘placed patch 6. At the location of the joint, a leaktight joining of the two thin-
walled patches is obtained, and then tool 1 is pulled though sléeve 4 until it emerges from it
(Fig. 5).. '

In carrying out operations for placement of a patch in a casing, one embodiment
involves expansion of the patch by tool 1 from the top down.

The sequence of operations according to the proposed method in this case is
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10).

Thus by using the proposed method of j joining patches, the reliability of sealing for a
damaged section of casing can be improved. :

The proposed method eliminates repeated cementing of casings through a defect in the
string.

Placement of an additional patch also s1gmﬁcantly shortens the time required for
preparation and injection of materials through a defect in the string.
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[see Russian original [see Russian original [see Russian original [see Russian original
for figure] for figure] for figure] for figure)

Fig. 1 Fig. 2 Fig. 3 Fig. 4
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[see Russian original [see Russian original [see Russian original [see Russian original
for figure] for figure] for figure] for figure])

B B

Fig. 5 Fig. 6 Fig. 7 Fig. 8
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for figure] for figure] for figure]
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